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» l . m&wffi? izmfinrnmuz tit: tzizcm 

St ti v . Vo d t StfiSt? Vss t cost iStt 

tii. CMOSf?>'^^rtt:»«§fi&S4* : F2 
7-2 9. 36. 4 OiOte^SffiT-T'U-^^yr 
& ^ H 5 7 , Vd d mim? Vs s fc <0 

Hfciytfefi, r^:*-F5 7«;/u-;?y'?>'i;JiT" 

y^-|>A--f ;K-7 t- 5>y'X^ 5 8 fc £§£tt 

fc. 
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(2) 

1 

mwfrttm&tim i mmm^mmmmnzm 

®t. 
i. 

tm 2 (nw&)imi> u < unites? i . am 2 <o® 10 

2cm®km3<nm®tfrt>ffiftzzti. mecmo s f 

?y*>y?&y4 ;+-Ft. 

mti^mwmmi nw?, Hutess 1 nm®*^-* . 

frKss 1 <otB^ffifc#jfts*ufcis 1 m9Mcom4 <vm 

[000 1] 

lSm±.Offlm#m] #*UMi, ESD (Electro-Stat 
ic Discharge) mvyf-^zX. hWmfr^CMO S F 

[0002] 

[t£fcOgffi] H6fcJ;t/H7ii, XH&Wm%k LT 
2 (i« ^ F £f (Jffl L/c C M O S F y y 
Zc&fc*V>¥mfomW&ir;-ti><DX\ H6(iggOffirffl 30 

Vbd. Vsst-^Lr^S. 

[ 0 0 0 3 ] 06 -CSSilS J: 3 fc. A*«Iffil»£* 
ftTfcO. 17, 18tt*il-WlAA«l!lll»S:*«-t' 

hTfrTf?^ Tfryvyy^x-v. 20. 3 out* 
mcMosFET {mm^mmmmmzkh? 

y=JX9) JMtSNMOSFETfciV'PMOSF 
ETf&S. 40 
[0004] T)VT -v TV 4 7li, NM¥^ft 

MSI i<^n£S»£P£i£ft»tti 3 £ 

/HS^l 2&Jgj£U z\ffi%l<nPm f 73.)Vfmi2<r) 

mmzm^Nmmkm® 1 4 zmm-t^tvyA # 

-HI 7fcR-g«U:t=»JS3iVOi&. 
[00 05] r-f *-Kl 7^V-KS:1S^-ri.NS 

ftigtt Hfflg) 1 6£tf-LTm«7v 50 



HRHF5-90 520 

2 

iH&PMfcMftU 3ttAa*?fc«ttS*i.tVS. - 
2u ?AJS-Y 1 8»*y-K*fll)fi'rSJSjMENaB: 
ftfttt 1 4 liA*Sfff-KS^5*i» ^ *- K 1 8<D7 
y-F£«j£1-4»i«0Pffl?xytfH«i2ii. -?-<7)^ 
BifcJfMS fifc^iME PSfteiSft® ( P ? x ;MH«3 > 

[0006] 7jjfianu»*flWct* yjt-vn. 

1 8ttA*KESD$«0jBteEEtf^3ftfclBfcCMO 
S F E T<0^- F itfc KfcJ&'fiE ifiMfotitz^X 0 

[00 07] NM¥^tt»£l lUi. Z.tlt>y4*- 
F17. 18fc^LTCMOSFETjWBjfcS*VO* 

s. -r$r*>t>. nm^«^si i±ta. mi c^PS 

^ x 1 2 co&mzm 2 co p x ;HP,$ 2 1 

izmm£m^?2^<v&mmNmffl&WM2 3. 24^ 

-h«ffi2 5* I IS(t^n?tNMOSFET2 0* J JFM$ 

ft-n->?>„ m2tOPS'>xyi^«2 Hi. ^<rmmz^ 

[00083 |al«^. NM^frSS 1 1 ±t«i. )9rg 
HBfcSivt 2o«»iBKPfflfclMS*3 l , 3 2*%^ 
K^^-Cfc 0 . ftiS^J£it^3 K 32fc mm F 

ujym®. v-xmmtL. tti^mzy-hm-it 

m3 5 £lt LTTJjJB^FfcSNt Lfc PMOSFET30 
ffl^- Fm®3 4 ^'Sft^iXTt P MO S F E T 3 0tf>"JB 

[0009] NMOS FET2 0c7)Fl/-f y^24t 
PMOSFET3 Off) FP-f yffi.®3 1 fcti^SdliSo 

t. PMOSFET3 0ffi^53Na^«^Ml Hi. 
^«SNSi£fiKitt ^ HffiJi) 3 3 £tf L 

Tm^SisH 1 Vdd fctfM^nt ^4 . 
[0010] 37. 3 9li**l* s *UHSBfiRlfi. 7 -f - 

[0011] 06 fc*t @S§Wi. iMcom^zimt 

xtt0&9&rF^*Hzffi&ztcc^t. mmz 

ii. NMOSFET2 OcOV-^1^2 3. YXs-iyffi. 
«24fciO f »2«P®'!rx^1B«2 1 (ifcV?^ 

xffhm^m.npnYyy=jxs>2itiK nmos 

FET2 0C0y-X^iS2 3. gS2«Plf>xA<M$2 

ltj^Ni^iii i^m-eiixs 
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3 

Sifi^il^'tl^m^zmL^hX^, ifc, PMOS 
FET3 0£OV-^Ji3 2. KM >-fg$3 ItiXtf 

i/^-x fci-sa^aasp n p h vvvm 3 6 #tfB 

WK$|££*rO^, NMOSFET2 OWF 

4r-f^-H2 9*\ PMOSFET3 0«9FW >il 
«3 1 fc NS^i^S^ 1 lblZk VXUlM *- V 4 

oaw«»fc#jft3ivc^*. 10 

[0 0 1 2] H8Jlffi*fiWIII»*»i/SCMO 
sfe T*»fe4ftfl£3foo^f^**tllriil^fc 
0, H9Ji*«0«iEIB?**. 
[0013] NM¥#tt««7 1 ±{etiPS^x/Hfltti 
7 2*>*JfM§i^•rfe , ?. i»PSl»>i;HW«7 2»«ffi 
CliBfjaailRta^t 2ooK8WNSIfcttS«7 4 , 
7 5*»»*SiiT^4. *l/C. *iMENSaEIWH«7 

4, 7 5i^*t-e*iy-x««. HWyjwa.'t 
*i <■> ^ratcy- mmjb 9 0 ^ Lt y- b Aasimc 

fflfitZtltz'if- h WM 7 6 NMOSFET 20 

7 7*qgj*S<l-Clr^. PS^*;M»S7 2Ji. Z<7*$k 
jBt»*3ftfcSaKPffilfilJES«7 3 *4M/CfiMt» 

[0 0 14]**:, Nffi¥3WfEg«7 1 _Lfctti5r5£ISIB 
£«lrVt2ooKStePi!ifcft£H7 9, 8 0jWB*S 
ftTtilK B«Kl£fCiPK7 9. 8 0Sr-tftW/-^ 

i zfttxv- hx^m-izmmztiKy- hmms 1 

tfffctttfut PMOSFET8 2imtfLZtlX ^6 . N 
MOSFET77c7)HU-f yfflJS75iPMOSFET 30 

8 20 fw y«$8 0 tJiaj^JBTtftiiKflSttSft 
"O^S. SfcC, PMOSFET8 2J£f#tf)NS>¥?itt 
««7 ll±. «»KNSffittffiW <*«3V*7M1 
tt) 7 8t^LT«B*B^VDDfc««18ft.T^&. 

[0015] H8fc7i<*0»t:fc, Sfc^fcttltLT* 

M0SFET7 7O7-XfHt£74. Y-VAVm&lS 
mtVvm s.}\Smi 2> MW*7 3) 

fltMNPNb^y^'X^S 3* { , NM0SFET7 7O 40 
v-*««7 4, PS^i/i^$7 2:fcJ:tfNS¥2»fc 
«K7 lfc-fft-ftixs-y*. K-xtsXl/zutfii: 
"t&IMMN P N h 5 y^X? 8 4 ^'-eil-eiltt^ 
t^$ftTV^. PMOSFET82W-X 

S„ NMOSFET77(^HH Vfa$7 5fc 

PiS i >x;i«IS7 2fctJ:0 ! S*^3j--K86**» P 

MOSFET8 2«h'M>'^S8 0i:NS^|ft:*S 50 
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4 

7 1 fc fc J: •) S4- ^4 sr- K 8 7 tf^ft^iMMMKJg 
[00 16] 

fc«3fW)A^»aiilB<> L< «aj^«l5lll»**ti* 

awafu ^wttisiBaHt^WiW-riTsrittt^**, 

[ 0 0 1 7 ] @ 7 fcitf fiBBB-C^tlSlBWA* -ttiliWI , 

^«slUBl*I^-^«S«0»tL?{i, 

? < Vdd) il^'bA^ffi^lI^flfiftS^Bl^K^ S£ : 
»^j@B'r.|.OT«2o«^B* I #^*i>ft.|.„ low 
ISBJi. yaEEffiSntcJ: OCMOSFET £f8i£-f ,; 

NPNV?y :: Jxi?2itf-7v~-'7y*?>L. zti^m i 

M-FVdd. PMOSFET3 0fcj;t>'h5y^^2 j 
7 * M LX tgfflSST v s s ty^- ^ >-Si?i#Stu ■ 
Sfe(^8fiffli^>f*-H18*3il,rA*«T^«aj^ j 

i^'X ^ 2 7 t Jira^^S^^'-r -f P N h 5 >- I 

92S&£VWmmr-Yl 8SfflLTA*«^H j 

'saDh.SliB'CftS. ' 

[ 0 0 1 8 ] ; t, Si7f P N h 7 I 
2 7 & Jl/^lfS N P N h 5 > i/'X ^ 2 8 COX S -y ^ 

ttrtatisiB'CJbiw-ciiasiiai (maoaajABM) 1? 

[0019] H7^HlBOA^-lglftffi^V5s^ I 

h i ynm.t l-c>jj*poia»^js* i 

-f ^-i^EOffljDti 0 ^ K 1 8c?)^ . 
U— ^^->yt|s]l^tNlVIOSFET2 0i) s 9~>ty ■ 

L.m±yyyi;^3Sft7v—7¥*7ytz>. z.<r> 

h7yiSx?3 6W7U-7y??yl,z£*). -f-i/'MB 
tfXhm-frhy* *-Y 1 7£iIoTHM7VDD^ 

^<b^yi/-i?^'7yL*:S : 4b7y>''x^3 6 

^ -y * y I tz N M O S F E T 2 0 £S r> TjgtW 
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5 

[ o o 2 o ] mz. H9 t^«ai»T*'t lafsoffi*- 
*ut*&* *- f s 7 , -fa* h^ttrnm P N 10 

y«£fcL-caj*«^«tS6!fitS. PNP 
fc*>, IW ( Vdd ) *»/b^«aSN P N h 7 y yX 

. 3F£i£12P NP y=jy¥x 

4. 

[0021] KLha^J: a t. fia«OAUJ*liIBfc« 20 

[0022] *aaB»BW«. ^JRSEtoaH-rSfBsS 
OX&ft&Wmf- (Vdd) . tgift&f (Vss) 19(38 

[0023] 

imm mrn-r * t&wm ] -wtw **+h i « £ 

JiSSilfcCMOSF^x^^O, 3 0i&3Tf&¥ 

ztvfcm2ww&aK i offi«5 2 i . ^< t iwe. 

&10W1l5 2&m£m.ZttiZSt20)18X55k, SI 
fH 2 « 5 5 tOJKffi fc L < MBS fcfg U liTfBS 2 <0 

U f)iaS2<7)^5 5t»3<7)fflJ^5 6fc*»fefll«$ 

Offi^mET-r^-^^y^^^-h^t. m 40 
IS^frMU lfcau?*, 19IB»1<^BW5 2*^ 

. ifriem i «>(Ri«ffit:««$<i/s» i ihbbob 

4<^«5 3fcx5-y*i:L'C«M«tfU tiWfVDo 

3!a'4 F 7 y S/** 5 8 1 £Wt 4 i k Srl^mt 
*4. 

[00 24] 
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6 

: FV»»t»«6*ffJ t Vs6fflfc:Wt^iifc»2t}J:r^3^) 
««*»4)'Sr&^>f3r-H5 7*«CMOSh5>'i ? ^rt : 
«g|&$ft&M^2 7~2 9, 3 6. 4 0 e fcr>ift 

tzyu-tyvyti. tlx. yms-y^i^i . 

■C«l«fH«5 2fc:*J(l*«!5r*»<i, »10fR«5 2*< ; 

v-r*. ztuz£*)mim.mz®mtz>n8icr>±miz '._ 

[ o o 2 5 ] fcfc. #l»«£faw-|>±fEt» 

[0026] » 

ixitifM -mimmm- i 
Hi-03tt» *$twiz£&¥mmmmwmimm . 

V®2ltWi®®. ®3itt<oWi®fflBVt>&. ma | 
J:VH2li«W»A-A' *^LTitlW4H , C*&. • 

*9mmt. meizKtx-mmm&axv*® • 

4. 

[0027] @18J:tfB2fci3VvC. N§J¥2ffr« 

x;MRW5 2«^iBtJi. Br^BBt**v^r?8BBffiNa , 

5 3 1 ftifiJS PSt£»ffl«( ( p *? x y I 

warn** 3&iv%m.vmm.mk<i A\smzvk \ 

fW*5 3, PS-7xy^I«5 2i3<tWaB«l lfci 
t tS^'-f- -r *;un P n h =y y i?x 9 5 8 tmW&K 
[0 0 2 8] h?y^X*5 8^<-Xfc$t«i L Vss ! 

k\±pm^x.)\^m5 2*co'mi&faRZftiximz \ 

^;WNPNF5>'>''^^58$r^->'Jl'yL J ^-r<-r4 | 

w*j s.wm 5 2 ^M«jrr-5tt *) , aawy * j 

T -f P N h 5 y =yX ? 5 8 O^-XlfficO^^ § 
[002 93 NS¥2S*Sffi 1 1 1 P1^;iM15 2 j 

v^&. stt:, pa^x/Ha«5 2t«rt*a«eNffl ; 
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7 

5 &MUSPW:lKfHW5 6 bX'V ^-?A *- K 5 

* V-9 >«E* { #S/^ tf- K 1 7 , 18. 

7, 2 8, 3 6<ofilO ttftffWI 

[ 0 0 3 0 ] m*«ttffli:*it0ifc<3»J6fc:*i^ 

?ft«S[NPNh9Vi;x^2 7. S4«iS!NPNh7 
y^'X^28, «fe^*-K2 9. $4l$MPNPh- 
5 >• * 3 6 H X H 4 0 ttffife*? 

f- 7 > i^X? 5 8 t±K-f -eil^l 

c o o 3 1 ] ace, @3 *#saLT , *5atM<o^*# 

^-miSS^ (Vdd) iatA*3&»^a«)1^i ? «E* l W 
MZHMte. '±M<f>£ o izy*i—yj*~ F 5 7 co 

-rv- tfvykmz&mmf-vi 7, is, 4 

7, 3 6, 2 8*«SEJ:!)fc/h3<iS£3:hX^S« 

1 7£M^TA;'3ffi : P\«£fil>. [§m§£, A-r-f*;P 
NPN ^>y'A^5 8^-X-XS ^HJfcfKig 

F 1 8 &m^XKMBfr»>ffilh. 

[00 3 2] -^S^lSS«*S$eJ:-9-Ctt, « 

as«H i VDD*»fe^'f3r- hi 7taoTA*4H?cssih. 

*«Bfc. W?VDoH^^>LitPMOSF 
ET3 0, 7'U-^^yL3t^±7T7/PNPNh7 
yiSzjr 27 *-F 18 £31 oTAMH^ 

aatsiBBt. sw-tvdd^^npnf5vvx 

? 2 8 , «MHfgr>f *- K 1 8 

[00 3 3] -»1*IM**>3©BW- 
134 11, H8T*S*i*aj*lillW:*»W)»lllltM 

Slcoffl jS(iH 1 4$ J: t^BI 2 1 HflWfcH— C* & OT-t 
[0 0 34] i<0j:3*H4*)aj*ia»<0Iil*-1E8S 
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7 <7r/i— ? ^ ynmmnyj x-v&xishyy 

S^tfHtflEJ: Y )i>>\^<&fc%iiX^Z>(?>X\ 4-f* 

mwj.i—yj *- h 5 7 twv-vy*? y 1 , a- 
t^mpn F^y^'-x^Sj^-ytfy-t!.. fie 
r , *S5#<7)-t- ^mattt f 9 >■ ^ ? 5 8 £ lt 
^*-F8 6*ar>-caiA*B?^a»i*«)-e. it** 

[0 035] -»2KttfcW- 
10 H5tt. *^(=J:«^NI«ftlBI&^2||fl[M$^ 

X^t\ 3**»Wt»Bll i3itJ f H2T^S*t*A*» 

[oo36]H5k*jv^s NsiwkstKi icomm [ 

fcl4Pffl^x;HSW6 23WKl£Sft.. PffltfxJMBtte ; 

3tss»KPsaiiak«« (p^x^^y?? f« ; 
m) 6Atirm$&tix^h. ifi^aaNsafflfa i 

®6 3tJj;t/S?liaPMt£«J[^6 4«i*egtfflS^V . 
3, PS^xrt^«6 24Jit^NSSSl 1 £J 0, i , 

A-f^)PNPNh7^^69 ^TFM^itT \ ^ 
4. 

[0 037] F7>'^X^6 90<-Xi:^tifcS :: F-Vss 
k.\$P$tJ x>MIi£6 2«t»fM8KtfflSiR*^L-C««S 

30 [0 0 38] NM^ai*S«l 1 hPl>>xyH«6 2 
t^iatli. £ftfc«SIifc4fcjF£«MCi«iftK<0Pl! ; 

sw&iSH8ffiPiasatfB«6 5<oj^t> l< Mffliacictt i 
&pmm.m 6 5 1 «>®KN^jfe^«i 6 6 1 t-v x , 

r-f*-H68**«*S*iTv^. JirtJ. 36K1 1 j 
J«0«lifK»JSSiifc»«KNffiliM»«tt6 7 2-^L | 

[ 0 0 3 9 ] 13 5 (^vflcfiugm^isniiifli'jittia 1 *j i 

40 J:VH20imWWRiBatfclWr** t . ^flfiIsIS&. ftH j 

w#isj;i>m{±i5i-T'S)i». ! 

[ 0 0 4 0 ] ^fc , *%«(0¥«McftlBi!SK(i . 'IVM 

•> x/U*W*:*rt-4 Pffl¥**»*IRS:fflv^ i> , ; 

[ 0 0 4 1 3 $ fefc . **i!B<VI^*fiaKBBttAaj* 1 
50 |!I»*|8|t>-r^T<0li]»fc«t4fiiae8Bi:LT«»t ' 



01/22/2002, EAST Version: 1.02.0008 



9 

% i mmms&t 1x2 m<n?>\ a- v ( nvr «, 
Ms- vaxtf7)\/y*7vy-iJi;-Y ) tim^tix^ 
tzi)\ wwrn^tiZiimmsz* m^x ^x & n-n 
mktfmhtihztuMo&x'^w 

[0042] 

«\ tmt&^wmsim&ntfiMzttix , ztuzim 
■tz>wm±m%m 2 co&mms&z-ir t x ssai $ * & 
zttfX'%z.<r>x\ cmos h7y i JA?t5i.u : %(n'& 

n&fa<mm®5±-?z z t a*cs h . *<7)fc*>E s d 
mm-wzM^&w$mm<r>fa±.mh z t 
h. 

[@i i *%ww&immx'h&¥mfcmgm.tfm 
mztitz^mwmmi^-twmmx'hh. 
[@2] Bifcauswsiar&s. 
[03 ] m i *ij:f/02«o^f*affi^ffit?]ss&^-r 

[04 ] m i iat0«tf«8eM*^rfp«iii»aT*6 . 

[06; 
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1 0 

[073 06 <D^tt3lff Otgffl 0880?* 3 o 

mz^-twmmx'foh. 

[09308 mmw^m^\Mm^mx'h h . 

Vdd HSffi? 
Vss SfgJBT 

1 1 NS^w^K 

10 17, 18 Y^^-Y 

20 NMOSFET 

2 1 PS^i^iSS 

27 at^SNPN h^>^^ 

2 8 WLWLKVKY'yVVXf 

2 9 Stt^sT-K 
30 PMOSFET 

3 6 »IlPNPh5>^^ 

4 0 WE7AJS-Y 

5 2 P&^xykfi* 

20 5 3 iS^N3!ft|fcfttt 

5 4 TSBS&wsbsm 

5 5 Si8SNMt£St«« 

5 6 ffiBSPaKlkfStt 

5 7 Vx. J )-~y-iiS~Y 

58 A'-f^MPNh?^^^ 



[01 



[02 3 




17 



18' 



[03] 
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29 
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36 
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1/^27 L/ 28 

fill 
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ABSTRACT: ' | 

PURPOSE: To improve breakdown strength against surges such as 
ESD, by a method \ 
wherein a greater part of a current caused by applying an 
abnormal voltage to i 
an external terminal is made to flow out via a second protective, 
circuit, and a j 
concentrative surge current is prevented from flowing into a CMOS 
transistor t 
and a parasitic element. 

CONSTITUTION: When an abnormal voltage like a surge voltage is 
applied across 

an external terminal and a power supply terminal or across the f i 
external 

terminal and a ground terminal, a diode 57 which is formed 
between the power 

supply terminal VDD and the ground terminal V<SB>ss</SB> and j 
composed of a 

second and a third regions is broken down before a parasitic 
element which is 

formed in a CMOS transistor. A current flows into a first region 
52 via the 

diode 57, and a vertical type bipolar transistor 58 whose base is 
constituted 

of the first region 52 turns on. Hence the greater part of a 
current caused by 
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the abnormal voltage is made to 
transistor. 
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flow out without passing the CMOS 
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